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Abstract
Background: Health literacy refers to an individual’s ability to find, understand and use health information in order
to promote and maintain health. An individual’s health literacy may also be influenced by the way health care
organisations deliver care. The aim of this study was to investigate the influence of hospital service type
(public versus private) on individual health literacy.
Methods: Two cross-sectional surveys were conducted using the Health Literacy Questionnaire (HLQ), a multi-
dimensional self-report instrument covering nine health literacy domains. Recently discharged private patients
(n = 3121) were sent the survey in English, public patients (n = 384) were sent the survey in English, Arabic, Chinese,
Vietnamese, Italian or Greek. Eligibility included hospitalisation ≥24 h in last 30 days, aged ≥18 years, no cognitive
impairment. Odds ratios were used to assess differences between hospital sociodemographic and health related
variables. ANOVA and Cohen’s effect sizes compared HLQ scores between hospitals. Chi square and multiple logistic
regression were used to determine whether differences between private and public hospital HLQ scores was
independent of hospital population sociodemographic differences. ANOVA was used to review associations
between HLQ scores and subgroups of demographic, health behaviour and health conditions and these were then
compared across the two hospital populations.
Results: Public hospital participants scored lower than private hospital participants on eight of the nine health
literacy domains of the HLQ (scores for Active Appraisal did not differ between the two samples). Six domains, five
of which in part measure the impact of how care is delivered on health literacy, remained lower among public
hospital participants after controlling for age, education, language and income. Across both hospital populations,
participants who were smokers, those who had low physical activity, those with depression and/or anxiety and
those with 3 or more chronic conditions reported lower scores on some HLQ domains.
Conclusions: Our finding of lower health literacy among patients who had received care at a public hospital in
comparison to a private hospital, even after adjustment for sociodemographic and language differences, suggests
that private hospitals may possess organisational attributes (environment, structure, values, practices and/or
workforce competencies) that result in improved health literacy responsiveness.
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Background
Health literacy refers to an individual’s ability to find,
understand and use health information in order to pro-
mote and maintain health [1]. Having a sufficient level
of health literacy is required for patients to adequately
interact and ask questions of their health professionals,
manage medications and appointments, actively monitor
their conditions, adjust regimens in response to changes
in disease progression, and to implement and maintain
lifestyle changes in order to manage and improve health.
Many studies have examined the association between
health-related reading and comprehension skills (func-
tional health literacy) and health and hospital outcomes.
These studies have found that compared to individuals
with higher health literacy, those with lower health liter-
acy have poorer knowledge about their chronic disease
[2–5], lower capacity for self-management and medica-
tion adherence [6, 7], poorer disease outcomes [3, 5, 8],
increased risk of hospitalisation [9, 10], and increased
mortality [11]. However, these studies have focused on
health literacy as an individual ability, leading to a for-
mative conceptualisation of health literacy as a patient
‘problem’ that health professionals have to overcome
[12]. This fails to recognise the complex interplay be-
tween an organisation’s delivery of health care and an in-
dividual’s knowledge and skills. An individual’s health
literacy impacts on how they manage interactions and
communication with a range of health professionals with
different experiences and approaches in their delivery of
health advice. Health care professionals who are encour-
aged to spend time with patients, be supportive and
sensitive to differences in cultural and social needs, and
adapt health education to the requirements of the indi-
vidual, will impact on a patient’s ability to understand
and manage their condition [13]. In addition, the envir-
onment within which health care is delivered (location,
signage, and inviting design) and the methods and
modes of delivery of health care messages (appointment
letters, brochures, and instructional material) all have an
impact on how effectively patients can interact with a
health care organisation [14].
The term ‘health literacy responsiveness’ has recently
been defined as the provision of health services that
promote supportive, equitable participation and access
in a way that meets the diverse health literacy needs and
preferences, and which is achieved through supportive
culture and leadership, systems, policies and practices,
and an effective workforce [13]. Health care organisa-
tions are increasingly being called upon to measure and
address the health literacy needs of the populations they
serve [15–17]. However no research to date has com-
pared the health literacy of patient populations seeking
care from health care organisations with different service
delivery models.
Australia has a universal healthcare system that
provides healthcare for all citizens. For inpatient care,
patients can be treated in public hospitals, where care is
provided free of charge and is paid for by the govern-
ment. Alternatively, individuals can choose to purchase
private health insurance and be treated in a public or
private hospital. Private hospital care is subsidised by the
government to the value of public hospital costs, with
additional costs borne by the individual’s private insurer
(or paid for by the individual in the absence of private
health insurance) [18]. Private hospital patients have the
advantage of choosing their physician (patients without
private health insurance are assigned a staff physician)
and may get priority access to many interventions or
treatments, whereas uninsured patients attending pub-
lic hospitals may be placed in a queue. This dual
health care system provides a unique opportunity to
not only determine whether or not health literacy of
patients differ according to where they seek care
(private or public systems), but to also explore the
health literacy responsiveness of these two settings.
The aim of this study was to use a multidimensional
health literacy instrument to measure, compare and
contrast the health literacy of a private and a public
hospital inpatient population.
Methods
Study design, sample and populations
We used data from two separate cross sectional surveys
of recently hospitalised patients attending either a
private hospital [19] or a public hospital [20], both in
Melbourne, Australia. Both surveys were undertaken as
part of a program of research to better understand the
needs of patients attending these health services, and to
identify strategies that the hospitals could adopt to
better serve their populations. These hospitals are the
sites of employment of two of the investigators (RJ, RB).
The first survey was conducted in a 508-bed not-for-profit
private hospital located in Melbourne’s south-eastern
suburbs. According to data from the Australian Socio-
Economic Indexes for Areas (SEIFA), this hospital serves a
population where income, education, and employment are
higher than Victorian state averages [21]. In contrast, the
second survey was conducted in a 400-bed public hospital
located in Melbourne’s northern suburbs utilized by
individuals with lower income, lower education, greater
likelihood of having been born overseas and speaking a
language other than English at home, and higher rates of
unemployment than Victorian state averages [20].
The survey protocols were similar at both sites and
have been described in detail previously [19, 20]. For
both surveys, eligibility included hospitalisation for a
minimum of 24 h (to exclude day stay patients attending
for day medical procedures, day oncology, dialysis or
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those briefly attending emergency) in the past 30 days,
aged 18 or over, no known cognitive impairment, and
discharged directly to home. The private hospital survey
only included patients who understood written English,
however, as the survey can be completed with assistance,
patients whose first language was not English could still
respond. Due to the high number of migrants located in
the public hospital catchment area the survey and
accompanying materials (including pre-notification and
reminder letters) at this hospital were translated into five
of the top 10 most spoken language: Arabic, Chinese,
Vietnamese, Greek and Italian. The translation methods
have been described in detail previously [20] and are
outlined in brief below.
To maximise survey response rate at each site, each
participant was sent a pre-notification letter (where
applicable for the public hospital, this was in the partici-
pant’s first language). A week later, participants were
mailed the participant information and consent form,
the HLQ and a brief survey of sociodemographic and
health-related information in their language. A late
return/reminder letter was sent two weeks following the
survey. Each of the letters at each phase (pre-notifica-
tion, letter accompanying the survey, and reminder
letter) was personally addressed to the participant, from
the Chief Executive Officer of each hospital, and encour-
aged patients to participate in order to assist the hospital
to improve services.
Data collection at the private hospital took place from
January to August 2014. As this was the first site of data
collection, a pilot test of the mail out process was
conducted. In January 2014, 50 randomly selected
eligible participants were sent the surveys, followed by
100 in the second month. From March through to
August, all individuals who met the eligibility require-
ments and had been hospitalised in the preceding month
were mailed surveys, with a total of 9341 surveys sent.
Data collection at the public hospital took place over 6
months from January to June 2015. As this survey was
conducted on a smaller budget, 500 participants were
recruited per month. All eligible patients who spoke
Arabic, Chinese, Vietnamese, Greek or Italian were
included, with the remaining patients selected using
computer assisted random sampling from eligible
English speakers to generate 500 invitations per month.
Approximately a third of participants each month were
non-English speaking. Envelopes returned with ‘not
known at this address’ were replaced with another
randomly selected patient from the same month. This
resulted in 3252 surveys being sent to public hospital
attendees.
This study was approved by the Northern Health,
Cabrini Hospital, Deakin University and Monash Uni-
versity Human Research and Ethics Committees.
Measures
Health literacy questionnaire (HLQ)
The HLQ was developed using a validity-driven
approach [22]. It has demonstrated strong construct val-
idity and reliability in a wide range of contexts, including
within the hospital setting and with patients with
chronic and complex conditions [22–26]. It comprises
44 items covering nine independent domains: 1. Feeling
understood and supported by healthcare providers, 2.
Having sufficient information to manage my health, 3.
Actively managing my health, 4. Social support for
health, 5. Appraisal of health information, 6. Ability to
actively engage with healthcare providers, 7. Navigating
the healthcare system, 8. Ability to find good health in-
formation, and 9. Understanding health information
enough to know what to do. Each domain consists of 4
to 6 items. The items in the first five domains are scored
from 1 to 4 (ranging from strongly disagree = 1, to
strongly agree = 4), while the last four domains are
scored 1 to 5 (cannot do or always difficult = 1, to very
easy = 5). Each domain is calculated by adding up the
scores for each item within the domain, divided by the
number of items within the respective domain. Each
HLQ domain has been demonstrated to be conceptually
distinct and measure independent constructs using
confirmatory factor analysis in Australia [23, 26, 27] and
in other countries [28]. Consequently, a total score is
not generated [26].
The HLQ was translated from English into Arabic,
Chinese (simplified, so it was suitable for both Canton-
ese and Mandarin speakers), Vietnamese, Italian and
Greek. The translation process consisted of forward and
then backward translation, followed by consensus meet-
ings with translators, bilingual speakers and one of the
authors (RHO) to ensure that the revealed meaning of
items was consistent with what was intended through
reference to a detailed item intent document.
Interpretation of domain scores
The HLQ was designed to measure both innate ability,
as well as an individual’s self-reported experience of
interacting with health care organisations. Specifically,
scores for Actively managing my health, Social support
for health, and Appraisal of health information reflect
the health literacy skills and needs of an individual. In
contrast, scores for Feeling understood and supported by
healthcare providers and Having sufficient information
to manage my health provide insight into an individual’s
interaction with the health system, and may provide
guidance around the responsiveness of organisations in
addressing individual health literacy needs. Scores for
Ability to actively engage with healthcare providers,
Navigating the healthcare system, Ability to find good
health information and Understanding health information
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enough to know what to do provide insight into both indi-
vidual and organisational health literacy strengths and
weaknesses.
Health behaviours and chronic diseases
The following socio-demographic, health behaviour and
chronic disease variables were also collected: sex, age,
height, and weight (for Body Mass Index), living ar-
rangement, country of birth, educational attainment,
employment status, household income, health insurance
status, use of the Internet, attendance at any emergency
department (ED) in the previous 12 months, participa-
tion in physical activity, smoking status, alcohol intake,
and presence/absence of chronic diseases. As the HLQ
allows for someone to help with the completion of the
survey, we also collected details on primary language
spoken at home as some non-English speakers from
both hospitals were able to respond through the assist-
ance of family in completing the survey. In addition, at
each hospital, age, sex and service use information from
the hospital’s data warehouse for both respondents and
non-respondents was extracted.
Statistical analysis
We used SPSS® version 22 [29] to estimate the odds of
having particular social, economic, health and hospital
usage variables if the participant attended the public
hospital versus the private hospital. We conducted a
one-way between-groups analysis of variance to compare
health literacy scores between the two hospital samples.
We then used chi square test and multiple logistic re-
gression (as the data did not meet the assumptions of
normality, linearity of relationship and homogeneity of
variances) to determine whether the association between
hospital of attendance and HLQ domain scores is inde-
pendent of sociodemographic conditions between the
two populations. Variables selected for regression were
those previously shown to be independently associated
with low health literacy and included age over 65 years,
speaking a language other than English, education, and
income less than $30,000 [25]. We used backward elim-
ination as the variable selection strategy, with entry level
set at p = 0.10 and exit at p = 0.05. Backward elimination
was chosen as, while a strong relationship between
health literacy and certain variables such as education
and ethnicity has previously been demonstrated using
functional health literacy tools, these relationships
may differ when a broader multidimensional instru-
ment is used.
Dichotomous variables included in the regression were:
age (< 65, ≥65), education (did not complete secondary
school, completed secondary school or above), language
(English, non-English), income (<$30,000, ≥$30,000).
Logistic regression coefficients were transformed to odds
ratios (OR), which refer to the odds that attendance at the
public hospital (reference variable) is a risk factor for
lower HLQ domain scores.
Finally, we performed a one-way between-groups
analysis of variance to compare health literacy between
subgroups of people within each hospital, according to
demographic (male or female, aged ≥65 or < 65) health
behaviour (BMI > 25 or ≤25, Alcohol >2glasses/ day or
≤2 glasses/ day, smoker or non-smoker, physical activity
≥2.5 h/week or < 2.5 h/week) and clinical characteristics
(presence or absence of depression/anxiety, lung condi-
tion, cancer, diabetes mellitus, stroke, heart condition,
back pain, arthritis, three or more chronic conditions)
within each hospital population. Cohen’s d effect sizes
(ES) for standardised difference in means were calcu-
lated using Stata® software [30]. The pooled standard
deviation (PSD) was used as the denominator, the differ-
ence within domains as the numerator, and a p < 0.05
was regarded as statistically significant for all tests. ESs
describe the magnitude of differences in domain scores
across these variables for each hospital. Scores between
0.20–0.50, 0.50–0.80 and greater than 0.80 are consid-
ered small, medium and large respectively [31]. Compar-
ing these data across hospitals is useful for investigating
whether or not there are commonalities across the two
hospitals with respect to associations between HLQ scale
scores and demographic and clinical variables.
Results
Completed surveys were received from 3121 (33%)
participants from the private hospital, and 384 (13%)
participants from the public hospital (Table 1). The
proportion of respondents and non-respondents who
were female was similar for the public hospital (49% vs
51%), but slightly less respondents than non-respondents
were female at the private hospital (52% vs 59%). At both
hospitals, a larger proportion of respondents were older (≥
65 years) compared with non-respondents (55% vs 40% of
non-respondents at the public hospital and 60% vs 48% at
the private hospital). Types of admissions were similar be-
tween respondents and non-respondents at both hospitals,
although a much larger proportion of admissions were
planned versus unplanned at the private hospital.
For nearly all other variables there were significant
differences between respondents from the two hospitals.
Participants attending the public hospital were much
less likely to speak English at home (OR 0.11, 95% Con-
fidence Interval (CI) 0.08–0.14), to have private health
insurance (39.12, 29.95–51.09), to have left school before
completion (3.90, 3.10–4.90), smoke (2.75, 1.81–4.18),
be overweight or obese (2.59, 1.97–3.40), not participate
in at least 2.5 h of physical activity per week (2.04, 1.65–
2.54) and to be on a very low income (4.15, 3.30–5.23).
Participants from the public hospital were almost 9
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times more likely (8.98, 6.24–12.93) to have reported
attending an emergency department on a previous
occasion in the last 12 months. Compared with the
private hospital sample, participants from the public
hospital were more likely to have diabetes (2.35,
1.81–3.05), have had a stroke (2.12, 1.41–3.19), or
experience anxiety or depression (1.93, 1.48–2.51).
Prevalence of back pain, arthritis and heart disease
were also significantly higher in the public hospital
sample.
Table 2 compares health literacy scores by public
versus private hospital, and the odds that attendance at
the private hospital (reference variable) is likely to result
in higher HLQ domain scores even when adjusted for
variables known to be related to health literacy and use
of hospital services. Unadjusted and adjusted OR are
Table 1 Characteristics of the respondents and non-respondents of the public and private hospital surveys and comparison of
private versus public hospital respondentsa
Public hospital Private hospital Odds Ratioa
(95% CI)Respondents
(n = 384)
n (%)
Non-respondents
(n = 2616)
n (%)
Respondents
(n = 3121)
n (%)
Non-respondents
(n = 6055)
n (%)
Female 188 (49%) 1334 (51%) 1621 (52%) 3577 (59%) 0.88 (0.72, 1.10)
Age≥ 65 years 211 (55%) 1040 (40%) 1875 (60%) 2898 (48%) 0.86 (0.69, 1.06)
Admission type
Planned admission 27 (7%) 175 (7%) 1756 (57%) 3003 (50%) b
Emergency Department 350 (91%) 2267 (87%) 905 (29%) 2026 (34%) b
Maternity 7 (2%) 189 (7%) 218 (7%) 588 (10%) b
Unscheduled community n/a n/a 230 (7.4) 438 (7%) b
Lives alone 70 (23%) 635 (20%) 0.88 (0.67, 1.16)
Not completed secondary education 246 (67%) 1041 (33%) 3.90 (3.10, 4.90)
English spoken at home 290 (76%) 2992 (96%) 9.09 (7.14, 12.5)
Currently employed 98 (26%) 988 (32%) 0.74 (0.58, 0.95)
Household income <$30,000 149 (39%) 413 (13%) 4.15 (3.30, 5.23)
Receiving government benefits (income $$30,000) 234 (64%) 1333 (43%) 2.09 (1.68, 2.60)
Body Mass Index ≥25 (overweight) 252 (78%) 1591 (58%) 2.59 (1.97, 3.40)
Body Mass Index ≥30 (obese) 130 (40%) 566 (20%) 2.63 (2.07, 3.34)
Smoker 29 (8%) 98 (3%) 2.75 (1.81, 4.18)
Drinks alcohol daily 43 (12%) 930 (30%) 0.30 (0.22, 0.42)
Drinks more than 2 glasses alcohol daily 16 (4%) 214 (7%) 0.60 (0.36, 1.01)
Uses internet < once a month 164 (43%) 635 (20%) 2.73 (2.17, 3.44)
Private Health Insurance 111 (31%) 2918 (95%) 39.12 (29.95, 51.09)
Attendance at ED in last 12 months 341 (91%) 1653 (53%) 8.98 (6.24, 12.93)
Help with completion of survey 151 (40%) 821 (26%) 2.76 (2.07, 3.69)
≥ 2.5 h of physical activity/ week 211 (55%) 2230 (71%) 2.04 (1.65, 2.54)
Arthritis 145 (38%) 951 (31%) 1.40 (1.12, 1.74)
Back Pain 132 (35%) 817 (27%) 1.44 (1.15, 1.81)
Heart disease 118 (31%) 916 (29%) 1.04 (0.83, 1.31)
Lung disease 79 (21%) 462 (15%) 1.46 (1.12, 1.91)
Cancer 39 (10%) 520 (17%) 0.57 (0.41, 0.80)
Depression/Anxiety 84 (22%) 396 (13%) 1.93 (1.48, 2.51)
Diabetes Mellitus 90 (24%) 353 (11%) 2.35 (1.81, 3.05)
Stroke 31 (8%) 122 (4%) 2.12 (1.41, 3.19)
≥ three chronic conditions 71 (19%) 242 (8%) 1.82 (0.46, 2.26)
aMeasures the odds of each variable if the participant attends the public hospital versus the private hospital
bNot comparable between hospitals due to differences in coding methods
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presented, adjusted for age, language, education and in-
come. Participants attending the private hospital had
higher health literacy. The exception was Appraisal of
health information, where the scores for all participants
was low independent of hospital. When adjusted for age,
language, education, and income, patients attending the
public hospital were still more likely to report lower
scores (where the confidence interval did not include 1)
for Healthcare provider support (adjusted OR 0.57, CI
0.44–0.72), Actively managing my health (0.67, 0.52–
0.86), Social support for Health (0.66, 0.52–0.84),
Actively engaging with healthcare 0.77, 0.64–0.93),
Navigating the healthcare system (0.65, 0.53–0.79), and
Ability to find good health information (0.77, 0.64–0.93),
than those attending the private hospital.
Table 3 provides a summary of the significant associa-
tions across both hospital populations between having
lower scores on the HLQ and poorer health and/or
health related behaviours. Both public and private hos-
pital participants who were smokers, and/or those who
participated in less than 2.5 h of physical activity per
week reported lower scores for Actively managing my
health, compared to those who did not smoke and/or
participated in at least 2.5 h of physical activity per
week. Compared to participants reporting less than
three chronic conditions, those with three or more
conditions reported lower health literacy scores for
Ability to find good health information, and Under-
standing information well enough to know what to
do. Having depression and/or anxiety was associated
with lower scores for Social support for health and
Ability to actively engage with healthcare providers.
The full details of the associations between health
literacy and behavioural and health factors are pre-
sented as Additional files 1 and 2.
Discussion
We found that compared with participants who had
received care at the private hospital, those who had
received care at the public hospital had significantly
lower health literacy across eight of the nine domains of
the HLQ. The only domain that did not differ between
hospital samples was Active appraisal of health informa-
tion. After adjustment for differences in age, education,
language and income, participants who attended the
public hospital were still more likely to report lower
scores than private hospital patients for five domains
that measure an individual’s lived experience of interacting
with the health system: Feeling supported by healthcare
providers, Actively managing health, Active engagement
with healthcare, Navigating the healthcare system and
Ability to find good health information. This suggests that
the private hospital may possess organisational character-
istics (environment, structure, values, practices and/or
workforce competencies) that may result in a greater level
of health literacy responsive service delivery than the pub-
lic hospital. Despite these differences in health literacy re-
sponsiveness, we found shared patterns of lower health
literacy associated with individuals presenting with three
or more chronic health conditions, those who currently
smoke, those who do not participate in regular physical
activity, and those with anxiety and/or depression exhib-
ited across both hospitals.
As the HLQ in part aims to measure an individual’s
experience of receiving care, the differences in the health
literacy of these two hospital populations, independent
Table 2 Relationship between Health Literacy Questionnaire mean domain scores by hospital of attendance, with unadjusted and
adjusted odds ratios showing the difference in scale scores adjusted for variables known to be related to health literacy and use of
hospital services
Public Hospital (N = 384)
Mean (SD)
Private (N = 3121)
Mean (SD)
Unadjustedc Adjusted Odds Ratioc, d
Healthcare provider supporta 3.13 (0.57) 3.35 (0.48) 0.40 (0.32, 0.49) 0.57 (0.44, 0.72)
Having sufficient informationa 2.97 (0.52) 3.07 (0.48) 0.59 (0.47, 0.74) 0.78 (0.61, 1.01)
Actively managing healtha 2.93 (0.52) 3.07 (0.49) 0.54 (0.43, 0.67) 0.67 (0.52, 0.86)
Social support for healtha 3.11 (0.55) 3.26 (0.49) 0.53 (0.43, 0.66) 0.66 (0.52, 0.84)
Active appraisal of health informationa 2.82 (0.52) 2.85 (0.53) 0.87 (0.71, 1.07) 1.04 (0.82, 1.33)
Active engagement with healthcareb 3.82 (0.78) 4.07 (0.58) 0.52 (0.44, 0.61) 0.77 (0.64, 0.93)
Navigating the healthcare systemb 3.63 (0.75) 3.91 (0.57) 0.45 (0.38, 0.54) 0.65 (0.53, 0.79)
Ability to find good health informationb 3.56 (0.80) 3.85 (0.62) 0.51 (0.43, 0.59) 0.77 (0.64, 0.93)
Understanding health information well enoughb 3.85 (0.78) 4.11 (0.58) 0.51 (0.43, 0.60) 0.87 (0.71, 1.05)
aScale range 0–4, higher score indicates greater ability or more support
bScale range 0–5, higher score indicates greater ability or more support
cReference category = private hospital
dAdjusted Odds Ratio. Adjusted for age (< 65, ≥65), education (did not complete secondary school, completed secondary school or above), language
(English, non-English), income (<$30,000, ≥$30,000)
Items in bold indicate significance at the p = 0.05 level
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of differences in socioeconomic position and first
language, suggest that the impact that these two hospi-
tals have on their population’s health literacy is different.
The reasons for this are likely to be complex and multi-
factorial. In part, it may be explained by the more de-
manding communication effort required of the public
hospital and its health professionals. While our analysis
controlled for differences in language, income and edu-
cation, we did not control for the much greater disease
burden or cultural diversity (independent of language
spoken) in the public hospital setting (as demonstrated
by the odds ratios in Table 1). These added complexities,
coupled with lower education and income levels, present
a challenging combination of factors known to impact
on an individual’s health literacy [32].
In addition, differences in health literacy between the
private and public hospital patients may be a reflection
of how differences in funding arrangements drive care.
Private and public hospitals do not have the same oper-
ational environments or demand pressures. Public hospi-
tals provide care according to need, and while demand
for hospital services are influenced by a range of factors,
an ageing population [33] and growth in chronic and
complex diseases [34] has led to public hospital over-
crowding, bed blockages, lengthening surgical waiting
lists and problems with timely access to emergency
treatment and unplanned admissions both in Australia
and internationally [35, 36]. Private hospitals are not
subject to these same demand pressures. In addition, as
private enterprises, private hospitals are reliant on estab-
lishing and maintaining market reputation. They need to
provide high quality customer service in order to main-
tain loyalty, retention and demand from their paying
consumer and private insurers [37]. The private health
model provides the consumer with control over almost
all aspects of their health care decision making. Reten-
tion has been shown to be more closely related to the
functional aspects of care-giving (how it is done) rather
than the technical aspects (what is done) [38]. Building
patient rapport, taking time and care to ensure patients
understand their health condition and know where to go
for more information, and creating an easily navigable
hospital with good signage, all fall under functional
aspects of health care delivery. Therefore, while the
technical aspects of clinical care may not differ between
public and private hospitals, private hospitals may be
better placed to put greater emphasis on the functional
aspects of care delivery which will in turn impact on an
individual’s health literacy.
We found that individuals with multiple health condi-
tions reported similarly low scores at both hospitals
across domains that measure how confident an individ-
ual is in finding and understanding health information.
Patients at both hospitals who had three or more
chronic conditions were more likely to report challenges
around finding, understanding and managing informa-
tion in relation to their multiple conditions. Given that
most information available to patients is based on single
disease guidelines, this finding is not surprising. People
with multiple conditions may find that two or more of
their conditions have discordant management guidelines
and treatment recommendations. For example, an individ-
ual with diabetes, renal failure and osteoarthritis may read
that non-steroidal anti-inflammatory drugs (NSAIDs) will
help reduce joint pain and inflammation. However,
NSAIDs should not be used in patients with kidney
failure, and may lead to further diabetes-related complica-
tions and even death [39]. With up to 65% of individuals
with chronic conditions having multiple comorbid
diseases, the problem of single disease guidelines presents
Table 3 Summary of significant associations using effect sizes (ES) across both hospitals between lower Health Literacy Questionnaire
scores and poorer health and/or health related behaviours
Healthcare
provider
support
Having
sufficient
information
Actively
managing
health
Social
support
for health
Active
appraisal
Active
engagement
with healthcare
Navigating the
healthcare
system
Ability to find
good health
information
Understanding
health
information
Current
smoker
Private
ES 0.28
Public
ES 0.27
Physical
Activity <
2.5 h/week
Private
ES 0.50
Public
ES 0.27
Depression/
Anxiety
Private
ES 0.27
Public
ES 0.39
Private ES 0.15
Public ES 0.30
≥3 chronic
conditions
Private ES 0.26
Public ES 0.25
Private ES 0.18
Public ES 0.20
*Effect size (ES) calculated using Cohen’s d for standardised difference in means. Interpretation of ES: *“small” ES > 0.20–0.50, **“medium” ES 0.50–0.80
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a significant challenge to an individual’s cognitive load,
and their capacity to be sufficiently health literate about
their conditions [40]. In this way, individuals with the
greatest health care needs are most likely to have the
lowest ability to comprehend the information required to
manage their conditions, and to navigate and function
effectively within the healthcare system [40, 41].
In 2005, Bernhardt and colleagues identified that ‘in
order for individuals to effectively access, understand and
apply received health messages … they must be motivated
to receive and process the information’ [42]. Individuals
who are able to independently take actions to manage
their health and healthcare have better health outcomes
[43]. We found that current smokers and study partici-
pants with low levels of weekly physical activity at both
hospitals had lower health literacy for the ‘Actively man-
aging health’ domain. It is possible that Individuals who
scored low on this domain may not see health as their re-
sponsibility and have lower levels of motivation to under-
stand their condition in order to self-manage.
Consistent with previous research, participants experi-
encing depression and/or anxiety reported additional
health literacy challenges when compared to participants
with other chronic conditions [28]. Across both public
and private hospitals, participants with depression and/
or anxiety reported lower scores for Social support for
health and Active engagement with healthcare providers.
A recent diagnosis of some chronic diseases is associated
with an increased risk for the development of anxiety
and depression [44–46], and it is shown that individuals
with a chronic disease and low functional health literacy
have higher levels of anxiety than individuals with ad-
equate health literacy [47]. In some cases, having a
chronic disease and depression/anxiety, and feeling so-
cially isolated, has been shown to significantly increase
mortality risk [48, 49]. As having depression and/or anx-
iety in this study was related to Social support for health
and Active engagement with health providers, greater
efforts to engage and link patients with appropriate
support may lead to improved health outcomes for these
patients.
This study has a number of limitations. The samples
from the two hospitals differed in size which may
increase the potential for confounding. However, we had
sufficient power to address the research questions, and
the distribution of data was similar across the two
datasets. There is also the possibility that differences in
the health literacy of patients attending the two hospitals
relate to the types of patients attracted to each hospital.
Although we did include potential confounders in the
statistical model, it is possible that the observed differ-
ences in health literacy found between the two public
and the private hospital relate to other unmeasured
characteristics linked to the type of people attracted to
each hospital. Our findings are also specific to the two
hospitals studied, each of which should not be regarded as
representative of all public or private hospitals in Australia.
Variation in the sociodemographic characteristics of the
people residing in the geographical location of the
hospitals may generate different results given that
health literacy is strongly associated with socioeconomic
status. That said, earlier work in Victoria across eight
disparate organisations found that the HLQ provides
unbiased mean estimates of group differences across key
demographic indicators, suggesting that the findings are
not likely to be the result of measurement bias [27].
Despite similar study protocols, the response rate for
the survey was substantially higher from participants
who were hospitalised in the private hospital (33% vs.
13%). The lower response rate in the public hospital
sample is likely to be related to their overall lower health
literacy, as those who return surveys are more likely to
have higher socioeconomic indicators and higher health
literacy [50–53]. An underrepresentation of individuals
with low and very low health literacy may also have led to
an underestimate of the differences between hospital
samples and the relationship between socioeconomic fac-
tors, chronic disease and/or health behaviours and health
literacy. Future research may be strengthened through ap-
plication of sensitivity analyses exploring the impact of the
non-English speaking respondents in the samples.
This study has several implications for future research.
To date, most interventions designed to improve health
literacy have focused on health literacy as an individual
attribute. They have therefore tried to address deficits by
simplifying written health information or improving the
composition or method of delivery of messages (includ-
ing signage, brochures and instructional material) so that
it is more user-friendly [32, 54]. Our findings further
support the conceptualisation of health literacy not as
an individual attribute, but as an interactive process, in-
fluenced and mediated by supportive relationships with
health providers and the health system at large. Recent
research has identified attributes that make for a health
literacy responsive organisation [13, 15]. There is now a
need for research that determines whether development
of these attributes within an organisation leads to im-
provements in the health literacy of service users.
Additionally, we found that irrespective of the service
delivery model (public or private), the presence of three
or more chronic diseases, anxiety and/or depression,
smoking, and/or low levels of physical activity appear to
be associated with lower levels of some elements of
health literacy. If this finding is substantiated in future
studies, research that evaluates interventions to improve
health literacy for these individuals may result in im-
provements in access, understanding and use of health
information and services (i.e., health literacy).
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Conclusion
The observation of lower health literacy of patients who
receive their care at a public hospital compared to a pri-
vate hospital, even after adjusting for sociodemographic
differences suggests that private hospitals may possess
organisational attributes or characteristics (environment,
structure, values, practices and/or workforce competen-
cies) that result in improved health literacy
responsiveness.
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